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(57) [Abstract] 
[Objective] 

It possesses elastic recovery > intensity and flexibility where 
thermoplastic polyurethane and same extent aresiq)erior, it 
offers thermoplastic polyurethane resin composition which is 
superior even in film manufacture stabihty. 

[Constitution] 

(A ) Specific thermoplastic polyurethane and (B ) it is a 
tiiermoplastic resin composition [(A ) / weight ratio=60/4 0 or 
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SfiJt=60/40 fel±]T?*S. 

(A) l* Z-y^^^U-l .3-3^P/ v;f--;UfiE^5-^ 

1000-6000 <D^i)JiX7-tUi>t—)\y.^mi>'( 

(B) i*. 5-50 m 

MFR(200 deg 5kg)A< 30 iilT(Dj^^m 

^. 

Claims 

[111^31 1] 

^«:<7)aMJ±A< 60/40 JJi±r'fcys ISIftBIiItt 
M 1000-6000 0)7K'Jxx^Jl/i?:i--;U, Wtiv 

¥ 5-50 Sfi%. ^;Uh:7a— b— h(200 deg c. 
5kg)30 WT®^#fi6t*x;u{b^^^-^ttSi^x:x 



m^m 1 IBig<»iiBIilt^^al!i^flJ$i|^A^?>^i:-5 

specification 
[0001] 

^#Ktt*^;[/^b^ifei-«iSvx:/7^p->-j;^ta 



greater of (B )] which of thespecific consists aromatic vinyl 
conqwund-coigugated diene block copolymer. 

(A) 2 -methyl-1, 3- propanediol component is polyester dioU 
organic diisocyanate of niimber-average molecular weight 
1000-6000 vMch it contains as the diol component and 
polyurethane vMch reacting, acquires chain extender . 

As for (B ), aromatic vinyl ingredient content 5-50 
weights ^ MFR (200 deg 5 kg) is aromatic vinyl 
conipoiind-conjugated diene block copolymer of 30 or below. 



[Claim(s)] 
[Claim 1] 

weight ratio of thermoplastic polyurethane/aromatic vinyl 
compound-conjugated diene block copolymer being 60/40 or 
greater in thermoplastic resin composition^^ch consists of 
thermoplastic polyurethane and aromatic vinyl 
conq)ound-conjugated diene block copolymer, said 
thermoplastic polyurethane, 2 -methyl-1, 3- propanediol 
component the polyester dioU organic diisocyanate and 
chain extender of number-average molecular weight 
1000-6000 which it contains as diol component reacting, 
hardness which is acquired (JIS-A ) wdth polyurethane of 90 
or below,at same time said aromatic vinyl 
compound-conjugated diene block copolymer, aromatic vinyl 
compoimd ingredient content 5-50 weight%^ melt flow rate 
(200 deg 5 kg ) it is a aromatic vinyl 
conqx)und-conjugated diene block copolymer of 30 or below 
and thermoplastic resin composition whichdensely is made 
feature. 

[Claim 2] 

filmo which consists of thermoplastic resin composition 
which is stated in Claim 1 

[Description of the Invention] 
[0001] 

[Field of Industrid Application] 

this invention regards specific thermoplastic polyurethane and 
thermoplastic resin composition wiuchconsists of specific 
aromatic vinyl compound-conjugated diene block copolymer 
and film which consists of the said resin con:^)Osition 

thermoplastic resin composition of this invention is superior 
in elastic recovery^ tenacity^ heat resistance^ flexibility 
and the film manufacturability. 
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[0003] 

!sg, mmn:m<o\tmii<^+^iztji^ 

[0004] 

C5IWA<j8*LJ:5tr§^S] 
3lll^b6<nlHg3Ej:flftflIII14^liiMJj)c4«3^ffifitt- 
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film of this invention shows feature of said resin con^osition 
in effective, itis useftil as stretchability fiha 

[0002] 
[Prior Art] 

thermoplastic polyurethane while it possesses performance 
^^ch is superior in elastic recovery^ tenacity^ flexibility 
etc, is expensive resin relatively. 

On one hand, polyethylene ^ polypropylene ^ ethylene Adnyl 
acetate copolymer ^ ethylene/methyl aery late copolymer or 
other polyolefin resin and polystyrene or other aromatic vinyl 
compound resin are inexpensive by comparisonwith 
thermoplastic polyurethane. 

Then, with objective which acquires thermoplastic resin 
material which keeps property ^\iiere thermoplastic 
polyurethane is superior in inexpensive, polyolefin resin and 
aromatic vinyl compound resin it blends in thermoplastic 
polyurethane, it is tried densely. 

[0003] . 

But, ^^en thermoplastic polyurethane and polyolefin resin 
and aromatic vinyl compound resin with immiscibility ,both it 
blended to single, dispersed form is not good. 

Because of that, \\dien of thermoplastic polyurethane and resin 
composition of polyolefin resin and the aromatic vinyl 
conq)Ound resin is offered to film molding, there is a problem 
that film manufacture stability is low, making thin film 
difficult 

difficulty of this making thin film, thermoplastic polyurethane 
in case of flexible especiallybecomes remarkable. 

In addition, regarding film which is acquired of thermoplastic 
polyurethane andfrom resin composition of polyolefin resin 
and aromatic vinyl con^und resin, there is a problem where 
elastic recovery ^ intensity ^ flexibility or other performance 
becomes insufficient 

[0004] 

[Problems to be Solved by the Livention] 

one of objective of this invention, it consists of thermoplastic 
polyvirethane and theother thermoplastic resin, elastic 
recovery^ heat resistance and tenacity A^ere said 
thermoplastic polyurethane has and issuperior are kept, at 
same time film manufacture stability is high, it is to offer 
thermoplastic resin conqjosition \^ere making thin film is 
possible. 

In addition, it is to offer film where other objective of the this 
invention consists of thermoplastic polyurethane and other 
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14. mm\is mw&njnism^mzmixtzy'f 

[0005] 

mmitt^ 60/40 i*i±r*fey,isiftBiMi47HU't7 

i? - ;u J?!c ^J- 1 L T # * -r S ¥ ^j- ^ M 
looo^ooo (7)7K'JxxT^;i/v:i-— W^v'T 



5-50 aia%, J>«;i/h370— b— h(200 deg C. 

5kg)30 JiiT<7)3?#S^t*-;u^b^!^-ttSvx:/ 

[0006] 

fSi5l||14'-K>J't7l^^>l*-||aic. ^^i-^v:*— 

^•v*-;utLr. 2-y^;u-i,3-:^p/^>v:i-- 

[-0-CH2-CH(CH3)-CH2-0-] 

1000-6000 (TJ/KUxx-rJUi/:*-— /U$fi!ffi-f€) 

[0007] 

Vt-)VlSL^tLX 2-^^;u-i,3-:^o/'?>i;;i- 
-;U/i£^^^L^j:U7HUx7.5^;Uv:l--;U^C! 

>^±ia5?#filt*-;i.{b^i^-5tSvx>:fa.y 

l#bti-5<afliM»Dc!^li3?#JSt*-;Hb^^ 
-ftSvx>:fp.>^^ta^«:fl)^^tJcil^SA< 



thennoplastic resin, is superior in fhe elastic iecoveiy« heat 
resistance, tenacity and flexibility. 

[0005] 

[Means to Solve die Problems] 

According to this invention, as for one of above-mentioned 
objective, weight ratio of thermoplastic polyurethane/aromatic 
vinyl compound-conjugated diene block copolymer being 
60/40 or greater in thermoplastic resin compositionv^iiich 
consists of thermoplastic polyurethane and aroroatic vinyl 
compound-conjugated diene block copolymer, said 
thermoplastic polyurethane, 2 -methyl- 1, 3- propanediol 
component the polyester dioU organic diisocyanate and 
chain extender of niunber-average molecular weight 
1000~6000 which it contains as diol conqwnent reacting, 
hardness which is accpiined (JIS-A ) witii polyurethane of 90 
or below,at same time said aromatic vinyl 
con^und-conjugated diene block copolymer, aromatic vinyl 
conqpound ingredient content 5~50 weight%. melt flow rate 
(200 deg 5 kg ) it is a aromatic vinyl 
compound-conjugated diene block copolymer of 30 or below 
and it is achieved by offering thermoplastic resin composition 
which densely is made feature. 

In addition according to this invention, above-mentioned 
other objective isachieved by offering film which consists of 
above-mentionBd thermoplastic resin composition. 

[0006] 

themioplastic polyurethane generally, reacting, is acquired 
polymer dioU organic diisocyanate and chain extender,but 
regarding to this invention, as polymer diol, 2 -methyl-1, 3- 
propanediol component. 

[-O-CH2-CH (CH3 ) -CH2-O- ] 

polyester diol of number-average molecvilar weight 
1000~6000 \\4iich it contains as diol component is used 
isinq)ortant densely. 

[0007] 

2 -methyl-1, 3- propanediol conqjonent it possesses polyester 
diol A^ch is used with this invention, the diol conqranent as 
part at least. 

When polyester diol which it does not possess 2 -methyl-1, 3- 
propanediol component is used, thermoplastic polyurethane 
viiich is acquired is mixed with above-mentioned aromatic 
vinyl conqwimd-conjugated diene block copolymer as diol 
con:qx)nent and resin composition is formed, as for resin 
composition which is acquired dispersed particle diameter of 
aromatic vinyl conqxiund-conjugated diene block copolymer 
is lar^ because, elastic recovery and intensity become the 
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^(D 20 ^;U%iil±6<2-y5^;U-l,3-3^P/ ^>v>t- 

-;ui?!t»r-fc^c<i:A<jif*L<. 40^;u%Jii±*< 
2-y5^;u-i,3-:^p/^>v:i--jUj$5J>T'fe§ci: 

[0008] 

2- y5^;u-i,3-:^a/<>i?:i— 

i,3-::''a/^>v:i--jU. i.2-:^p/^ 
^gzi-;i/, i,6-'^^-9->v:l--;i/,2-/^;u 

zil%e>a)'PT*i,. 2.^f';i.-i.3-:/o/Oi?:l--7U 

[0009] 

It. <f)i^^)i'M. 7vtf>K, x^') 

Tif^-r^^. -lz/^»^. 

7t?:^SI, 2-yf^;ua/\^7Si. 2-y5^;i/7ve>ii, 

3- ^5^;i/7ve>K, 3-yT;i''<>^>-^. 2-/ 

<DxxT^;H^fi)t14SI^WJ:xx5^;ujb!fel)A^ 
[0010] 

*^B^-effiffl$*i-57K'jxx-f;uv:i--;K7)ia 

¥1^5J-^MI*, 1000-6000 -cfeSo 



insufficient, decoy, are not desirable in addition regarding 
flexibility. 

Generally, extent wtose 2 -methyl- 1, 3- propanediol 
conq)onent ratio in diol component is high,because there is a 
tendency v/bere elastic recovery « intensity and flexibility in 
resin composition vdiich is acquired become satisfactory, 20 
mole % or more of diol component are 2-methyl-l, 3- 
propanediol conqwnent, it is desirable densely, 40 mole % or 
more are 2 -methyl- 1, 3- propanediol component, it is 
moredesirable densely. 

[0008] 

As description above, diol conqmnent in polyester diol in this 
invention may beconstituted 2 -methyl- 1, 3- propanediol 
conqwnent and from other diol component . 

You can list diol conqx)nent which is induced from for 
example ethyleneglycoU 1, 3- propanediols 1, 2- 
propanedioU 1, 4- butanedioU neopentyl glycol, 
1,6-hexanedioU 2-methyl-l,8-octanedioU 1,9-nonanediol or 
other saturated aUphatic diol with 2 -methyl- 1, 3- propanediol 
conq>onent as diol conqx)nent vAadh can be contained, these 
diol component may be contained 2 kinds or more. 



From fact that effect which derives in 2 -methyl-1, 3- 
propanediol component is difficultto lose, ethyleneglycol 
and/or 1, 4- butanediol is desirable even among these. 

Furthermore, flexibility of thermoplastic resin conq)osition 
wiiich is acquiredinside range wliich does not decrease, polyol 
conqx}nent of trifunctional or greater to polyester diol in this 
invention, has been allowed to have coexisted. 

As for content of polyol component of trifimctional or greater, 
5 mole % or less are desirablevis-a-vis total diol conqranent. 

[0009] 

In addition, for example glutaric acid, adipic acids pimeUc 
acids suberic acids azelaic acids sebacic acids 
decanedicarboxylic acids 2- methylsuccinic acids 2- methyl 
adipic acids 3 - methyl adipic acids 3 - methylpentane two 
acid, 2 -metltyl octane diacid or other dicarboxylic acid or you 
can hst dicarboxylic acid component which is induced from 
ester- forming derivative (Example.esterified compoimd) as 
dicarboxylic acid con^nentwdiich with diol cooqwnent 
forms polyester diol. 

[0010] 

number-average molecular weight of polyester diol which is 
used with this invention is 1000 - 6000. 
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-15. S!c¥iSl^^SA< 6000 ^m^i>tt. %h 



[0011] 

it,^li!^lzlss^tl^^L^o 
*fcl*itSxxxjMbi:^-*vlcig<Jggti»Jg^ 

felled ^lcfi::€./\-K-lr^»hi:y:7h-tr^y 



[0012] 

^|f,7K'Jxx-T;Ui;:f-;HzJ^L 1-4 aM% 
(D7j<^iP^, 80-150 deg C -Xtmnt^li^. 
' J X X ; U V :i- - ; H c 7K al m ^ Ji L A< P) , 

100-150 dsgcumnt^-n^uii^mmt^ 

-fialC7K'Jxx^^;KDM^^SlcfflL^t. 



[0013] 
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When number-average molecdar weight is under 1000, 
because low temperature flexibility and heat resistance of the 
polyurethane which is acquired become insufficient, as for 
resin composition which isacquired flexibility or other 
performance becomes insufficient. 

On one hand, when number-average molecular weight 
exceeds 6000, because tendency where the melt viscosity 
rises at time of extrusion molding of thermoplastic resin 
composition which isacquired such as occurs, inoldabilily 
becomes insufficient, it is notdesirable. 

[0011] 

production method of polyester diol ^^ch is used with this 
invention especially is notlimited. 

Therefore, as for polyester diol, method of being similar to 
known method wiiich is used at time of producing 
polyethylene terephthalate^ polybutylene terephthalate or 
other polyester. Namely it produces it is possible densely with 
melt condensation polymerization reaction ^\dlich followsthat 
with ester exchange or direct esterification. 

Regarding condensation polymerization, it is possible to use 
titanium type ^ tin or other condensation catalyst. 

However, vAiQn condensation catalyst of titanium type is 
used, condensation catalyst after the condensation 
polymerization and in polyester diol wiiich is acquired 
inactivation is done, it isdesirable densely. 

thermoplastic polyurethane which is acquired by inactivation 
doing condensation catalyst, being the high temperature, 
because melt residence \\iiile having done, decrease of 
blockiness of hard segment and soft segment which happen 
gradually is controled, thermoplastic polyurethane start heat 
resistance > elastic recovery or other property which it has 
possessed is shown effectivelyregarding film which from 
resin conq)osition is acquired with melt extrusion molding 
method. 

[0012] 

Method contact process of water being desirable inactivation 
is done condensation catalyst in polyester diol as method 
which, agitating with 80- 150 deg C including water of 1 - 4 
weight% vis-a-vis for example polyester diol. While in 
polyester diol through water vapor, method etc wiiich is 
agitatedwith 100-150 deg C can be adopted 

In addition, it is possible, also with such as addition of kind of 
phosphorus conqx>und which is used for catalyst inactivation 
of polyester generally to do the inactivation of condensation 
catalyst 

[0013] 



Page 7 Paterra Instant MT Machine Translation 



JP1995331059A 

[0014] 

hi:Lrtt,4,4'-v:7x^;u^«^>i;-('Vi'T4'>- 
[0015] 

mmwmitLxit.^yi^T^>-['&i-iico)t 
^^t^^n 300 eiT©{s»^^b^iia*<» 

l,4-eX(2-tKP+vXh^v)^>4f>. 
[0016] 

tK'J -17 uarXD ^3^ IC ^ or 14 . i^^^ v:!- 
^(■r^^t)*., 'rVvTt^-hSi:ig]SLIi^7k 

mm=i-)<D±m.iz&'^i^x. sis^f^n^ i =e 
;u ^ y (D -r V V 7 ^t-- - h s <7) ^ ;u St A< 

0.90-1.30, j^*L<l4, 0.95-1.30 Iztji^^ofSiM 

^x\ ^mv-rv v7^— hSffiffl-r-5o)*<»* 
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Regarding to this invention, uses above-mentioned polyester 
diol with alone as polymer diol, densely is desirable, but it is 
possible to jointly useother polymer diol (polyester diol etc 
other than for example polycarbonate diol ^ polyether dioU 
above-mentioned polyester diol ) with desire. 

As amount used of said other polymer diol, they are 30 
weight % or less of polymer diol entirety,it is desirable 
densely. 

[0014] 

Regarding to this invention, organic diisocyanate which 4, 4' 
-dipheny knethane diisocyanate ^ p- pheny lene diisocyanate ^ 
toluene diisocyanate^ 1,5-naphthylene diisocyanate > 
xylylene v^V shear ^ — h, it can use generally with 
hexamethylene diisocyanate ^ isophorone diisocyanate^ 
4,4'-dicyclohexyl methane diisocyanate or other^ 
polyurethane manufacture as organic diisocyanate whichis 
used, densely is known is illustrated. 

4, 4' -diphenylmethane diisocyanate is desirable even among 
these. 

[0015] 

hi addition regarding to this invention, you can use chain 
extender which it canuse generally with polyurethane 
manufacture as chain extender, densely is known. 

As said chain extender, isocyanate group (-NCO ) with 
hydrogen atom vdiich can react at least two low-molecular 
weight compound of molecular weight 30 0 or below which is 
contained is desirable in molecule. 

As example, you can Ust ethyleneglycoU propylene glycoU 
1, 4- butanedioU 1,6-hexanedioU 1, 4- bis (2 
-hydroxyethoxy ) benzene^ 1, 4- cyclohexanedioU bis (;be 
-hydroxy ethyl ) terephthalate ^ xylylene glycol or other diols. 



These chain extender are used with alone, or, mixing 2 kinds 
or more. 

1 and 4 -butanediol especially are desirable even in these 
chain extender. 

[0016] 

At time of production of polyurethane, number of moles of 
isocyanate group of active hydrogen atom per mole 0.90 - 
1 . 30, at kiad of ratio which becomes preferably ^ 
0.95-1. 30,using org^inic diisocyanate is desirable on basis of 
total amount of active hydrogen atom (hydrogen atom \^^ch ' 
can react with namely, isocyanate groiq> )which polymer diol 
and chain extender have had. 
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mmm^i^mitmzumiiiui^t<. m deg 

C KJl± A^O 260 deg C JSiTA<»*Lt^o 
[0018] 

[0019] 

®JS(JIS-A)A<90 liiTr*fc^Ci:A<KSr&So 
[0020] 

i;x>3fp^v>:7«a^<*ii.5~5o fiM%(D3?§ 

U-h(200 deg C. 5kg)6< 30 JJiTT^feSo 



S3fp^:;^^ta^{*lcfcIt§5f#®^e-;Mb^ 
ifeiiig53^^*^*< 50 aM%^®^'Slg^. ^#?> 

^5?WSlt:-;bfb^fe)-ftSvx>^p*>^ita 
*fc.5?#S^e^;Mb^^iiK5^^^^A< 5 a 



and chain extenderhave had. 
[0017] 

polymer dioU organic diisocyanate and chain extender 
reacting, you can adopt technology of nrethane forming 
reaction of melt polymerization^ solution polymerization or 
other public knowledge in regard to method which produces 
thermoplastic polyurethane. 

Even among them, melt polymerization it does substantially 
under absence of solvent, it is desirable densely, continuous 
melt polymerization method which uses theespecially 
multishaft screw type extruder is desirable. 

melt polymerization temperature especially is not restricted. 
180 deg C or greater and 260 deg C or less is desirable. 

[0018] 

Furthermore, after polymerization step or polymerization, 
selecting the colorant^ flame retardant^ ultraviolet 
absorber^ antioxidants hydrolysis resistance improving 
agents antifungal agent or other various additives; glass 
fibers polyester fiber or other various fiber; micas talc or 
other inorganic substance; various coupling agent etc 
appropriately, it is possible toadd. 

[0019] 

As for thermoplastic polyurethane which is used with this 
invention, hardness (JIS-A ) is 90 or below, it is important 
densely. 

When hardness is 90 or greater, flexibility of thermoplastic 
resin composition \^chis acquired becomes insufficient 

[0020] 

aromatic vinyl compound-conjugated diene block copolymer 
which is used with this invention contains aromatic vinyl 
compound component of 5 - 50 weight%, at same time melt 
flow rate (200 deg Cs 5 kg ) is 30 or below. 

said block copolymer one or more s preferably 2 or more 
contains polymer block wiiich designates aromatic vinyl 
compound component as main component, furthermore it is 
something which polymer block whichdesignates conjugated 
diene con:qx)und con^nent as main component one or more 
is contained. 

When aromatic vinyl compound ingredient content in said 
block copolymer exceeds 50 weight%, because as for 
thermoplastic resin composition which is acquired, particle 
diameter of aromatic vinyl corqx)imd-conjugated diene block 
copolymer particle which isdispersed in that is large because, 
elastic recovery s intensity etc decreases it is notdesirable. 

hi addition, when aromatic vinyl compound ingredient 
content is under 5 weight%, because thing or other 
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[0021] 

-K200 deg C. 5kg)A< 30 ^iS^St. flftRigi14 



[0022] 

:^^vx>, i,3-^>^?vx>i|<D«Si;x 



[0023] 

±tB4#S<D5?^lSex;u^b^1^D-*Svx>^ 
^*fi^<*(D«MJ±T? 60/40 iJl±-efcSCtA< 



't?b^:/i:5?#ige-;Hb^ti-^*©vx>^p 
3?§aiex;uib^^-ft®vx>:fa^v/7«S 

^{*a)fimj±[± 70/30 ja±-e&sci:3b<»*L 



undesirable which tackiness of film which was formed from 
thermoplastic resin composition increases occurs it is not 
desirable. 

[0021] 

When and, meU flow rate (200 deg 5 kg ) of 
above-mentioned block copolymer exceeds 30, the dispersed 
form of aromatic vinyl compound-conjugated diene block 
copolymer ia thermoplastic resin composition is bad because, 
elastic recovery ^ intensity and flexibility decrease, in 
addition film manufacture becomes difficult. 

From point where elastic recovery ^ intensity ^ flexibility 
and film manufacturabiHty of thermoplastic resin 
compositionwhich is acquired especially become satisfactory, 
melt flow rate of the aromatic vinyl compound-conjugated 
diene block copolymer is 20 or below, it is desirable densely, 
they are 10 or below, it ismore desirable densely. 

Furthermore, there is not especially restriction concerning 
lower limit of melt flow rate. 0, 1 It is a or more, it is desirable 
densely. 

[0022] 

You can list component which is induced from for example 
styrencv ;al -methylstyrene^ vinyl toluene or other aromatic 
vinyl compound as aromatic vinyl compound component 
which forms block copolymer. 

As conjugated diene compound component, you can hst 
con^onent which is induced from for example isoprene^ 
butadiene^ 1,3- pentadiene or other conjugated diene 
con:qx)und. 

[0023] 

Regarding thermoplastic resin composition of this invention, 
mixture fraction of thermoplastic polyurethane and 
above-mentioned specific aromatic vinyl 
coii^x)imd-conjugated diene block copolymer wiiich possess 
theabove-mentioned specific structure, is 60/40 or greater 
with weight ratio of the thermoplastic polyurethane/aromatic 
vinyl con^und-conjugated diene block copolymer, it is 
important densely. 

When weight of thermoplastic polyurethane, when it is under 
60 weight% vis-a-vis the total weight of thermoplastic 
polyurethane and aromatic vinyl conq)ound-conjugated diene 
block copolymer, it is a thermoplastic polyurethane alone, 

comparing, becausedecrease of elastic recovery ^ intensify^ 
heat resistance or other property is large, it is not desirable. 

weight ratio of thermoplastic polyurethane/aromatic vinyl 
con:^x)und-conjug^ted diene block copolymer is 70/30 or 
greater in viewpoirit where elastic recovery^ intensity^ heat 
resistance or other property especially becomes satisfactory, it 
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[0024] 



-*®VX>:^P^>>7itfi^<*(DaMJ±l* 90/10 
[0025] 

S^lcSSLT. 1*3^14. iiHfSlttll* I6]± 

<i:L^o 
[0026] 

[0027] 

^I^D-ftSvx^TfP^v-J^^ta^i^i:!*. miifilc 



is desirable densely. 
[0024] 

Furthermore, from performance aspect of resin composition 
which is acquiredthere is not especially restriction in upper 
hmit of weight ratio of the thermoplastic 
polyurethane/aromatic vinyl compound-conjugated diene 
block copolymer. 

However, when thermoplastic pol)airethane is many, because 
from economic aspect it isnot suited for gist of this invention, 
it stops weight ratio of thermoplastic polyurethane/aromatic 
vinyl con:q>ound-conjugated diene block copolymer in range 
of 90/10 or below, it is desirable densely. 

[0025] 

Other than using thermoplastic polyurethane and aromatic 
vinyl compound-conjugated diene block copolymer , it can 
produce thermoplastic resin composition of this invention, 
with technique of conventional polymer blend. 

for example above-mentioned thermoplastic polyurethane and 
aromatic vinyl compound-conjugated diene block copolymer , 
making use of mixer of kind of vertical type or horizontal 
type wiiich, is us\ially used for mixture of the resin material it 
is produced by with batch system or continuous system 
kneading under heating the preparatory mixing after doing, 
making use of extruder^ mixing roller Banbury mixer etc 
of single screw or the twin screw at predetermined ratio. 

Fvirthennore, light resistance^ heat resistance etc it is 
possible to add stabilizer v plasticizer^ ahphatic amide or 
other lubricants filler^ antistatic agents pigment or other 
additive in order toinqjrove, at quantity v^diich does not in:q>air 
effect of this invention at time of mixture. 

[0026] 

film manufacture method can be adopted with inflation 
moldings T-die molding or other conventional melt 
extrusion molding as method which produces film from 
thermoplastic resin composition of this invention. 

As condition of melt extrusion molding, you can adopt to 
select preferred onesappropriately. 

[0027] 

Above-mentioned specific thermoplastic polyurethane and 

aromatic vinyl compound-conjugated diene block copolymer 
which form thermoplastic resin composition of this invention, 
just mixes to simple under melt condition, in matrix of 
thermoplastic polyurethane fine particle of aromatic vinyl 
conqpound-conjug^ted diene block copolymer can disperse to 
the uniform. 
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immmi 

fiiT. IIJfi«iJlCd:y*|6BJ$^*$:MlcSi0J-r 



[0029] 

[?i14Ilim¥]T ^^'I'^^^fflLiillUcMJ? 50^ 

g 23 deg C. mm 65%RH 0|||#TIC, ?|?iJi 
m 200mm/nun "(? 200%#S^, 2 ^fS^I^L. 



5ltt[il^^^(%)=[L' -L)/L] X 100 
({iUL:«D«9(DS^F.L':)S*S^*Uc^ 10 

[0030] 

[3tg]T LSML/clill 50 1/ m ® :7-f 

200mm/niin, iglt 23 deg C, MS. 65%RH 0^ 

{*r•ll5iiai^^^T5ctlcJ:y. 3S#sa'iss 

[0031] 

[lll*^4(a^L^)]T ^^^mmLmmLtzmm 
#^i7^';^A^Lrllfflfi<llzl^|^gH^^:L^. 

[0032] 



1995-12-19 

Therefore, when fikn is produced from thermoplastic resin 
conq)Osition of this invention, fUm manufacture stability 
being satisfactory, furthermore making thin film ispossible. 

hi addition film which is acquired is superior in elastic 
recovery V heat resistance^ tenacity and flexibihty. 

[0028] 

[Working Example(s)] 

this invention is explained concretely below, with Working 
Example . 

Regarding Working Example, elastic recovery ratio ^ 
intensity s and flexibility (texture ) were appraised with 
method below. 

[0029] 

You used [elastic recovery ratio ] T-die and under condition 
of temperature 23 deg humidity 65%RH, 200% extension 
later, 2 min you kept with strain rate 200 mm/min concerning 
test piece v^ch isproduced from film of film thickness 
50 ;mu m which film manufacture is done,afler removing 
stress, you measured return of 10 min later. 

It calculated on basis of this test result, elastic recovery ratio 
in accordance withbelow-mentioned formula. 

elastic recovery ratio (%) = [L&apos;-L)/L ] X 100 

(However, lengthy L&apos;: stress of L: initial stage after 
removing, length of 1 0 min later) 

[0030] 

You used [intensity ] T-die and you measured tenacity by 
doing tensile test with condition of strain rate 200 mm/min^ 
temperature 23 deg humidity 65%RH concerning test 
piece which is produced, from film of film thickness 50 ;mu 
m which film manufacture is done. 

[0031] 

[flexibility (texture )] T-die was used and flexibihty (texture ) 
was appraised concerning the film of film thickness 50 jam m 
which film manufacture is done, with feel ofhand in 
accordance with below-mentioned criteria. 

0: ^ t> there is not a place where it does, it is a soft. 

* : it is lacking a Utde me, a little in soft feel , but thereis 
not a problem in practical as extension and retraction fibn. 

X: t> me, it becomes insufficient in soft feel , it isinadequate 
as extension and retraction film. 

[0032] 

Furthermore with Working Example, transcription it does 
with code ^^chshows compound in below-mentioned Table 
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1. 

[Table 1] 







AD 




MP r G 




ED 




BD 


1 » A'i^fyi/^-A^ 


MD J 




S I S 




SBS 




S t 





[0033] 

l](7KUxxi^;ui?;j--;UA0Sig) 

MPrGlOSkg fccfct/ AD146kg ^SiSSICiiai 

220 deg C(DSJgT\ iJ^-T-S^X^^^IcSS 

±j3£Lfc7t«Uxxi^;KD^fffiA<30 iiiTlc?E^ofc 
200^100mmHg icMEL^jrA^bSJS^&lS^I^ 

KflsA< 1.0 iztji^tzm^vM^Tt^i^yiz^^) 

^<7)J?gS. ife¥i^^J^^S*< 4000 (D/-KUXA^ 

^r^-ri))* 205kg mtzo 

[0034] 

[##0>J 2](7Kuxxx;uv:l--;u b oSJg) 

MPrG i AD i&m^[zi±j2<^^ 1 <t[^ 

<iizxx7^;u^bS)Sfcj:i/fi^^S)S^m\ 
la^i^^j^^-a 2000 (7)7Kuxxx;i/i?7i--jui& 

^#btlfc7KUxx•T^^V^■— 100 deg C IZ 

mnt^ztiz^^js^f'^iymm^^TS^'^tz 

C(D^a(cJ:y^^>M«$^S^1i:yc7KUxx 
x;Uv:t'-;b(C;h.^r7KUxX'r;Uv:l— BJ 

[0035] 



[0033] 

[Reference ExamplQ 1 ] (Production of polyester diol A ) 

While inserting MPa rG108 kg and AD146 kg in reactor , 
nitrogen gas leading to inside of system under ambient 
pressure, while removing water ^^chit forms with 
temperature of approximately 220 deg C, in outside the 
system, itdid esterification reaction . 

While with time point where acid number of polyester which 
it fonnsbecomes 30 or below vacuum doing in 200 - 100 
mmHg including the tetraisopropyl titanate, it continued 
condensation polymerization. 

Increasing degree of vacuum gradually with time point where 
acid number becomes 1.0 due to vacuum pump , reaction it 
completed. 

As a result, number-average molecular weight 205 kg 
acquired polyester diol (This is named "polyester diol A " 
with.) of 4000. 

[0034] 

[Reference Exan^le 2 ] (Production of polyester diol B ) 

MPa rG and AD were inserted in reactor , esterification 
reaction and the condensation polymerization were done in 
same way as Reference Example 1, polyester diol of 
number-average molecular weight 2000 was acquired. 

Heating polyester diol ^^iiich it acquires to 100 deg C, 
titanium catalyst it femovedwater after inactivation and under 
vacuum by agitating with the same temperature including 
water of 3 wt%, 2 hours. 

polyester diol (This is named "polyester diol B " with. ) which 
titanium catalyst inactivation is done ^s acquired with 
thistreatment. 

[0035] 
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^mt^iyt—)li. MPrG t ED (DM^iyt— 
H^^M 3). MPrG. ED t BD (D;l^ 

4). Sfcl* BD(##«IJ 5)lZ^mt^\ili 

2000 (D7KUxXT^;ui;;f — ;^^^#fco 

T-^uv^-Mctib^-^-ti^^^Kr/KuxxT-^u 
cixba)7KUxxx;uv:i--;u0fflfi!t$a 2 

[0036] 
[^2] 



[Reference Example 3-5 ] (Production of polyester dioi C, D 
andE) 

diol wiiich you use, mixed diol of MPa rG and ED (Reference 
Example 3 ), mixed diol of MPa rG^ ED and BD (Reference 
Example 4 ), or other thanmodifying in BD (Reference 
Example 5 ), esterification reaction and condensation 
polymerization were done in thesame way as Reference 
Example 1, polyester diol of respective number-average 
molecular wei^ 2000 was acquired. 

titanium catalyst inactivation was done polyester diol wbich it 
acquires to similar to Reference Example 2. 

polyester diol (These are named "polyester diol C, D and E " 
with respectively. ) which titanium catalyst inactivation is 
done was acquired with thistreatment. 

con^sition of these polyester diol is shown in Table 2. 



[0036] 
[Table 2] 









t - ^ « 


S ¥ *^ 
fi 






A 


AD 


MP r G 


2 0 0 0 


^mi 


mm 


B 


AD 


MPrG 


2 0 0 0 




mm 


C 


AD 


MP r G/BD 
(5/5) 


2 0 00 






D 


AD 


MP r G/ED/BD 
(5/3/2) 


2 0 0 0 




mm 


E 


AD 


BD 


2 0 0 0 





[0037] 

[##^j 6]{7KU't7u^'> p omm 

1 r^#?>^^fc7KUxxx;^v:^■-;^ a. 

MDI fccfcl/ BD 7KUxXi^;Uv:i--;U 
AMDyBD<D=EJlittU/3/2tU^'§^\'^X\ A^O 

^(30mm 0 i./D=36; V U > ^ Jt : 3f 
n*><7C:i:(::*?J 200 deg C 250 deg C (DIS 

C(7)^U*vh^ 80 deg C 20 BtPemS^JiL. 



[0037] 

[Reference Example 6 ] {Production of polyurethane P } 

polyester diol MDI and BD which are acquired with 
Reference Example 1, at theratio where mole ratio of 
polyester diol A/MDI/BD becomes with 1/3/2, with velocily 
^\4lere at same time these total weight become 300 g/min, 
were inserted in continuous in twin screw screw type extruder 
(30 mm;ph; from approximately 200 deg C it sets every 
L/D=36; cylinder temperature: block in rangeof 
approximately 250 deg C ) which turns to coaxial direction 
due to the metering pmnp , continual melt polymerization 
reaction was done. 

With strand to underwater in continuous extrusion^ it cut off 
the melt of thermoplastic polyiirethane vMch it forms next 
with pelletizer, formed in the pellet. 

This pellet 20 hour demoisturizing was dried with 80 deg C, 
hardness (JIS-A ) thermoplastic polyurethane (This is named 



Page 14 Paterra Instant MT Machine Translation 



JP1995331059A 

[0038] 

7~io]{7K«J't7U5'> Q~T)a)i!Ji} 



#^^5i 3 r♦^#c>^^fc*°'Jxx5^;^i;:i--;^ C(# 
•jxxt^;uv:*--;u E(##^J 10)$fi!fflf SKi 



R), 79(7K'J'!7^^:/ S)teJ:t; 82(7K'J';7b5'> T) 
[0039] 

ly*f> P75 aM%fC, X^l^^fig^J-^^^JJAT 
rst ^%¥ji:liiSt)2i SM%, y;uh7P— 

h(200 deg SkgXUiTrMFRjtBSf )3dg/min 
0) SIS25 fiM%^.25imn0l¥tti^(i/'J>5f— 
/SS^^ 'r7.;UJt:205 deg C)T?jil!!;S^-r 
€)Ci:l:;J:yS?ftBlM14^fliiSa^tl$iajgLfc„ 



r , 11$ 50 // m (Oy^fl^lK^ntz. 

^tfc\ JS* 20//m Sr-SHibSia^fcA^ 20// 



^#btlfcJl$ 50// m ;i/A$ 25 deg C T: 7 

B iBi«i(auf=^, #itisiisiii. ^mniii^mvL 

[0040] 

immm 2~4]##^ 7-9 vnii>^tzm^m^7^° 

Q~S75 aM%ICs f-^^^ts St 
$21 SM%sMFR(200 deg C.5kg)3 0) SIS25 

50// m ®7-f ;^A^^#fc. 
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"polyurethane P " with. )of 75 was acquired. 
[0038] 

[Reference Exanq)le T'-IO ] {Production of polyurethane 
Q-T)} 

In place of polyester diol A, polyester diol B which is 
acquired with Reference Example 2 (Reference Example 
7 ),polyester diol C which is acquired with Reference 
Example 3 (Reference Example 8 ), polyester diol D which 
isacquired with Reference Exarc^le 4 (Reference Example 

9 ), or other than using polyester diol E (Reference Example 

10 ) ^^ch isacquired with Reference Example 5, by fact that 
continual melt polymerization reaction^ pelletizing^ 
demoisturizing drying isdone to similar to Reference Example 
6, thermoplastic polyurethane (These are named . 
"polyurethane R^ S and T " with respectively. ) was 
acquired. 

hardness (JIS-A ) of these thermoplastic polyurethane 
respectively 75 (polyurethane Q ), 78 (polyurethane R ), 79 
(polyurethane S ) and was82 (polyurethane T ). 

[0039] 

In thermoplastic polyurethane P75 weight% widch is acquired 
with [Working Example 1 ] Reference Exart^Dle 6, 
thermoplastic resin composition was produced styrene 
ingredient content (Below "St content " with you abbreviate. ) 
2 1 weight%. melt flow rate (200 deg C. 5 1^ ) (Below 
"MFR " widi you abbreviate, ) SIS25 weight% of 3 dg/min, 
by melt mixing doing with 25 mm diameter extruder (cylinder 
temperature and die temperature:205 deg C ). 

By fact that thermoplastic resin composition wdiich was 
formed is retractedthrough extrusion^ cooling roll from 
T-die, film of thickness 50 ;mu m wasacquired. 

Furthermore, making thin film was tried to thickness 20 ;mu 
m, but with asmuch as 20;mu m film manufacture it was 
possible in stability. 

film of thickness 50 ;mu m which it acquires 7 day 
afterleaving, you appraised elastic recovery^ intensity and 
flexibility with 25 deg C. 

evaluation result is shown in Table 3. 

[0040] 

Respectively, St content 21 weight%^ MFR (200 deg 5 
kg ) SIS25 weight% of 3 melt mixing was designated as 
thermoplastic polyurethane Q-S75 weight% which is 
acquired with [Working Example 2-4 ] Reference Exanq>le 
7'-'9, in same way as the Working Example 1 , film of 
thickness 50 ;mu m which consists of thermoplastic resin 
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[0041] 

mmm 5]#^^j 7 v'i^hMzm^m\i7tw 

Q75 fiM%(C. St -^W^ 28 ai:%s 
MFR6 <D SBS25 81:%^. |gJS<5iJ 1 t^^lZ^ 

tZo 

m*ifzy^)\^A^mmm i tmmiziSLmuz 



[0042] 

Q50 fil:%IC,St 21 aM%. 

MFR(200 deg C. 5kg)3 (D SIS50 fiM%^. HJfi 

1 mm\zimMm^.zf^)\^Mtt^:zt\z 



^fflB^m^ ^ 3 izT^t^m^mzo 



uts.mmmt^^mv&'otzo 

[0043] 

b^'^ Q75 fiM%lC.St 60 
MFR(200 deg C. 5kg)30 (D SIS25 fiM%^. H 

izM.m^m^mmmf&mt^i^ji%>m^ sou 



i¥fiiii^m\ a 3 izTFtm^^mtzo 



[0044] 

L/^> T75 as%(::.st 21 fiM%. 

MFR(200 deg C. 5kg)3 « SIS25 ^5%^. IIJ£ 



coii^x)sition by film fonnation doing, Avas acquired. 

Each film which it acquires after leaving in same way as the 
Working Example 1, you appraised, you acquired result 
which is shown in the Table 3. 

Furthermore, fihn manufacturability stabilized in which. 
[0041] 

In thermoplastic polyurethane Q75 weight% which is 
acquired with [Working Example 5 ] Reference Example 7, 
SBS 25 weight% of the St content 28 weight%, MFR 6 was 
done, melt mixing in same way as Working Example 1, film 
of thickness 50 ;mu m which consists of thermoplastic resin 
composition by the film formation doing, was acquired. 

film v^ch it acquires after leaving in same way as the 
Working Example 1, you appraised, you acquired result 
which is shown in the Table 3. 

film manufacturability stabilized. 

[0042] 

In thermoplastic polyurethane Q50 weight% wiiich is 
acquired with [Comparative Example 1 ] Reference Example 
7, St content 21 weight%^ MFR (200 deg 5 kg ) the 
SIS50 weight% of 3 was done, melt mixing in same way as 
Working Example 1, film of thickness 50 ;mu m which 
consists of thermoplastic resin composition by the film 
fomiation doing, was acquired. 

film which it acquires after leaving in same way as the 
Working Example 1 , you appraised, you acquired result . 
which is shown in the Table 3. 

Furthermore, film manufacturability was unstable. 

[0043] 

In thermoplastic polyurethane Q75 weight% which is 
acquired with [Comparative Example 2 ] Reference Example 
7, St content 60 weight%^ MFR (200 deg C, 5 kg ) the 
SIS25 weighl5^ of 30 was done, melt mixing in same way as 
Working Example 1, the film of thickness 50 ;mu m which 
consists of thermoplastic resin composition by film formation 
doing, was acquired. 

film v/bich it acquires, after leaving in same way as the 
Working Example 1 , you appraised, you acquired result 
which is shown in the Table 3. 

Furthermore, film maniifacturability was unstable. 

[0044] 

In thermoplastic polyurethane T75 weight% which is acquired 
with [Comparative Exanq)le 3 ] Reference Example 10, St 
content 21 weight%, MFR (200 deg C. 5 kg ) the SIS25 
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m 1 tmmzmmmmL. y^Mtt^ztiz 

[0045] 
[«3] 



weights of 3 was done, melt mixing in same way as Working 
Example 1, film of thickness 50 ;^u m which consists of 
thermoplastic resin composition by the film formation doing, 
was acquired. 

Each film which it acquires after leaving in same way as the 
Working Example 1 , you appraised, you acquired result 
which is shown in the Table 3. 

. Furthermore, film manufacturability was unstable. 

[0045] 

[Table 3] 









*' D ^ u 




m 

Ckgf/ 
cm') 






S 

m% 


MFR 
nin) 




p 


S I s 


2 1 


3 


75/2 5 


9 1 


4 1 0 


o 




Q 


S I s 


2 I 


3 


7 5/2 5 


96 


480 


0 




R 


S I s 


2 1 


3 


75/25 


95 


460 


0 




s 


S I s 


2 1 


3 


75/25 


93 


4 70 


0 




Q 


SBS 


23 


6 


7 5/2 5 


9 4 


450 


0 




Q 


S I s 


2 1 


3 


5 0/5 0 


85 


20 0 


X 


mmi 


Q 


S I s 


60 


3 0 


75/25 


82 


1 60 


X 


mm 


T 1 S I S 


2 1 


3 


7 5/2 5 


8 3 


2 20 


X 



[0046] 

±iBa 3 An?,, :if^§m\zuzmmmm i~5 o 



!ig^5J:I/ll$};t^(®^l^)l^'^§:7^';^ALA^ 
■5c 

[0047] 

[lei^cD;^^] 



[0046] 

From above-mentioned Table 3, thennoplastic resin 
conqwsition of Working Exanqile 1~5 \^ch you follow this 
invention gives film which is svperior in the elastic recovery » 
intensity and flexibiUty (texture ), using polyester diol where 
especially, inactivating tieatment of condensation catalyst is 
administered, with Working Example 2~5 v^ch uses 
thermoplastic polyuiethane whichis produced, elastic 
recovery, heat resistance and tenacity of film more 
becomesatisfactory, imderstands densely. 

Vis-a-vis this, this invention, only film wduch is inferior to the 
elastic recovery , intensity and flexibility (texture ) it is 
acquired from thermoplastic resin composition of 
Conqjarative Exanple 1~3 vtdiich differs, also film 
manufacturability is unstable, understandsdensely. 

[0047] 

[Effects of the Invention] 

According to this invention, thermoplastic resin composition 
wiiich possesses the elastic recovery, intensity and 
flexibiUty which thermoplastic polyurethane has and is 
superior is offered. 

said thermoplastic resin composition is inexpensive from fact 
that aromatic vinyl compound-conjugated diene block 
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copolymer iscombined in thennoplastic polywetbane, by 
coiiq>arison with thermoplastic polyurethane alone. 

film of this invention shows feature of above-mentioned 
thennoplastic resin conq)osition in effective, it is usefiil as 
stretchability film. 
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